Identification of endogenous SUMO1 accepter sites by mass spectrometry.
Posttranslational modification (PTM) by the covalent conjugation of small ubiquitin-like modifier (SUMO) plays an important role in many biological processes, such as cell cycle progression, transcriptional regulation, subcellular transport, and other processes. An in-depth understanding of the function of SUMOylation requires the discovery of SUMO accepter sites. However, identification of endogenous SUMO-conjugated sites in higher eukaryotes by MS-based proteomic strategies is hampered by the low abundance of SUMO conjugates, the large tryptic fragments of SUMO1 or SUMO2/3 and the inability to match MS/MS spectra by protein database search engine. In this chapter, we describe a powerful method to overcome at least some of these challenges. To identify SUMO acceptor sites in endogenous SUMO1 conjugated protein, the SUMO1 conjugates are purified by immunoprecipitation with anti-SUMO1 antibodies followed by SDS-PAGE separation and in-gel tryptic digestion. The resulting peptides are either performed using standard data dependent acquisition (DDA) for protein identification or high mass DDA to enhance the sensitivity of detection on the LTQ-Orbitrap mass spectrometer. Finally, a Web-based database tool, ChopNSpice, coupled with a protein database search engine is introduced to ease the identification of SUMO1 attachment sites. Although this method was initially used to identify SUMO1 accepter sites, it can be readily adapted to study SUMO2/3 conjugates or even other Ubiquitin-like modifiers.